CHAPTER 2—ADEQUACY OF THE AMOUNT OF RESEARCH
Space AND |Ts CoONDITION

HIGHLIGHTS Respondents were asked to rate the adequacy of the
amount of research space in each field at their institution
« In light of their current research commitmentsby choosing one of the following categories (see ltem 2
more than half of all institutions reported inadeeof the survey in Appendix C):
quate amounts of research space in every science
and engineering field except mathematics, where A Adequate amount of space: sufficient to sup-

44 percent of the institutions indicated that their port all the needs of your current S&E research
research space was inadequate (table 2-1). program commitments in the field;

« In order to meet their current research com- B Inadequate amount of space: not sufficient to
mitments, the research-performing institutions support the needs of your current S&E research
reported that they needed an additional 28.5 mil- program commitments in the field; or non-
lion net assignable square feet of science and existent, but needed; or

engineering research space, or 20 percent more
than they currently have (tables 2-2 and 2-3).

« Eighteen percent of all S&E research space They were also asked to reportin either net assignable
(26 million NASF) was considered to requiresquare feet or in percents the amount of additional space
major renovation. An additional 5 percent of alneeded to support current program commitments.

S&E research space (7 million NASF) was con-
sidered to require replacement (table 2-4).

NA Not applicable or no space needed in this field.

For each field, respondents indicated the condition
of research space by reporting the percentage of space
» Since 1988, the amount of research spadalling into one of the following categories (see ltem 3

requiring major renovation or replacement hasf the survey in Appendix C):

increased in 11 of the 12 S&E fields included in

the survey. Five of these fields (the social A  Suitable for the most scientifically competitive

sciences; the medical sciences outside medical research in the field;

schools; the earth, atmospheric, and ocean sci-

ences; the agricultural sciences; and the bio-

logical sciences outside medical schools) have
experienced a 100-percent or more increase in ¢ Requires major renovation to be used

Effective for most levels of research in the
field, but may need limited repair/renovation;

the amount of research space in this condition effectively;
(table 2-5).
D  Requires replacement; or
INTRODUCTION NA Not applicable or no research space in that
field.

Information focused solely on the amount of science
and engineering research space and its growth or decline Measures of the adequacy of the amount of S&E
over time is insufficient for understanding whether ther@search space and the condition of this space in each
is enough space to conduct research in general, apyE field are based upon the assessments of several
whether the condition of that space is suitable for cofifferent individuals, including the survey coordinator
ducting particularly sophisticated research. Responden®’ the institution, as well as deans and other admini-
assessments of both the quantity and quality of existig§ators. These questions elicit more subjective responses
research space at their institutions from 1988-98 aifzan do other survey items.
examined in this chapter.
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Tables that analyze differences among S&E fields

In four fields, more than 70 percent of the top

have been limited to only those institutions that hati00 institutions indicated that the amount of existing
research space or reported a need for additional resea$earch space was inadequate to meet their current

space in those fields.

research commitments. These fields and the percent of

institutions reporting inadequate amounts of space are
as follows:

FINDINGS

ADEQUACY OF THE AMOUNT OF S&E
ReseEARCH SPACE FOR CURRENT

ReseEARCH COMMITMENTS

Institutions assessed the adequacy of the amount of
science and engineering research space for each field for
which they had research space. They assessed this space
relative to their current research commitments. At least
half of all institutions reported inadequate amounts of
space in every field except mathematics, where 44 percent
of the institutions indicated that their research space was *
inadequate (table 2-1). Regardless of institution type, the
amount of existing S&E research space in every field
was rated as inadequate by 40 percent or more of the
institutions that had space in that field.

In engineering, 78 percent of the top 100 insti-
tutions reported that their existing research space
was inadequate;

In the biological sciences outside medical
schools, 74 reported that their research space was
inadequate;

In the medical sciences in medical schools,
73 percent reported that their research space was
inadequate; and

In the physical sciences, 71 percent reported that
their research space was inadequate.

Table 2-1. Percentage of institutions reporting inadequate amounts of science and

engineering research space by institution type and field: 1998

Institution type
Doctorate-granting
Top 100 in
research Nondoctorate-
Field Total expenditures Other granting

Any field.......ooooiiii 83 92 80 83
Biological sciences—

inside medical SChoolS.............cccevveirnenn, 70 62 78 -

outside medical schools................ccceveernen, 64 74 56 67

Physical SCIENCES..........cccvveeviiieeiiieiciiieee 64 71 55 69

Psychology.......ccveevviieiiiie e 51 59 56 45

Social SCIENCES. .....vvvvveiiieiieiiceieie e 61 65 60 59

Mathematics.........coovevvrrieiiieicec e 44 47 41 45

Computer SCIBNCES. ........vvveeiieeeiiieeeiiee e 56 63 47 60

Earth, atmospheric, and ocean sciences.............. 62 61 61 63

ENgineering.........ooovviiiiiiiiiiec e 60 78 52 54

Agricultural SCIENCES........ccvvriiiiiiiiieriiiees 55 65 53 47

Medical sciences—
inside medical schools..............ccceeeireennee. 67 73 62 -
outside medical schools.................ccceeeeeee. 54 68 48 51
KEY: -- = number of institutions with nonmissing data less than 5. These institutions are

included in the total.

NOTE:

Includes only institutions that reported existing and/or needed research space in that field.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and

Engineering Research Facilities at Colleges and Universities.
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In four fields, 60 percent or more of other doctoratq\|eep FOR ADDITIONAL S&E RESEARCH
granting institutions indicated the amount of existin
Shace

research space they had was inadequate for meeting t
current research commitments. These fields and the The research-performing institutions reported that
percent of institutions reporting inadequate amounts #fey needed an additional 28.5 million net assignable
space are as follows: square feet of S&E research space, or 20 percent more
than they had in order to meet their research
» In the biological sciences in medical schoolssommitments. The amount and proportion of need varied
78 percent of other doctorate-granting instiby field (table 2-2). Mathematics needed the least amount
tutions reported that their existing research spacé additional research space (0.2 million NASF), while
was inadequate; the biological sciences outside medical schools needed
) ] ] ] the most (4.8 million NASF). Other fields needing more
* In the medical sciences in medical schoolgyan 2 million additional NASF of research space include:
62 percent reported that their research space was

inadequate; + Engineering (4.0 million NASF);

* In the earth, atmospheric, and ocean sciences, « The medical sciences in medical schools
61 percent reported that their research space was (4.0 million NASF);
inadequate; and

» The physical sciences (3.7 million NASF);
* In the social sciences, 60 percent reported that

their research space was inadequate.

Table 2-2. Amount and percentage of total

science and engineering (S&E) research
space needed by field: 1998

Total S&E | Additional

research NASF | Percentage

Finally, in four fields, 60 percent or more of
nondoctorate-granting institutions reported that th®
amount of research space was inadequate for their current
research commitments. These fields and the percent of

. L. . . Field NASF needed needed
institutions reporting inadequate amounts of space are NASE T rlions

as follows: TO@leerrrrreeeeeoeeoeoeoeeeee 143 285 20

. . Biological sciences—

* In the physu:al _SCIe_nC(_:“S’_ 69 percent of inside medical schools....... 12 2.5 21

nondoctorate-granting institutions reported that outside medical schools.... 19 48 25

their research space was inadequate; Physical SCIeNces............... 18 37 20

Psychology........c..cccovvveennnn. 3 0.7 25

* In the biological sciences outside medical

. Social sciences....................| 5 1.3 26
schools, 67 percent reported that their research .
inad : Mathematics..........ccooeeeeeenn 1 0.2 24
space was inadequate; Computer sciences................ 2 0.8 40
« In the earth, atmospheric, and ocean sciences, F3 amospheric, and ; . "
63 percent reported that their research space was_ 272" SAENCES ey :
inadequate; and Engineering...........ccccecevne.n. 23 4.0 17
! Agricultural sciences.............. 25 24 10
« Inthe computer sciences, 60 percent reported that Medical sciences—
their research space was inadequate. inside medical schos....... 18 4.0 22
outside medical schools..... 7 19 27
Other sciences..................... 3 0.6 21

Overall, a larger proportion of top 100 institutions .
(92 percent) reported inadequate amounts of researKEY: ~ NASF = netassignable square feet.
spacein at least one field than did other dOCtorate'gram' NOTE:  Components may not add to totals due to rounding. Includes
institutions (80 percent) and nondoctorate-grantin only institutions that reported existing and/or needed
institutions (83 percent). In engineering an appreciabl research space in that field.
larger %r_opc()jrtlon of top 100 |?stltutlonhs (78 pehrcen'E SOURCE: National Science Foundation/Division of Science Resources
reported inadequate amoun_ts O_ re_searc space than el Studies, 1998 Survey of Scientific and Engineering
other doctorate-granting institutions (52 percent) o Research Facilities at Colleges and Universities.

nondoctorate-granting institutions (54 percent).
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» The biological sciences in medical schoolinstitutions reported that 41 percent or 14 million NASF
(2.5 million NASF); and of their research space was in the highest quality condi-
] ] . tion, and the nondoctorate-granting institutions reported
*  The agricultural sciences (2.4 million NASF). th4t 32 percent or 2 million NASF of their research space
was in this condition (table 2-4).

A slightly different picture emerges when institutions
nee_d for additional space is assessed asa propqrtion ofThe research-performing colleges and universities
their current amount of space. The agricultural sciencggssified a total of 18 percent (26 million NASF) of their
needed the small_est relative mcrement in research spags- research space as requiring major renovation. The
(10 percent), while the computer sciences needed theyhortion of research space requiring renovation was
largest relative increment (40 percent). greater at the top 100 institutions than at other doctorate-

ranting institutions (19 percent or 19 million NASF
This need for space was not distributed equally acro%s g (19 p

institution types (table 2-3). The top 100 institutions hag :
the smallest relative need for additional research sp-EERELLIE N UIINIELTE DL U YT

(18 percent more), but they needed the greatest amo and engineering (S&E) research space needed
of space (18.6 million NASF). By contrast, the by institution type: 1998 _
nondoctorate-granting institutions had the greatest Total S&E | Additional
relative need for additional research space (42 percent oy reﬁfér:h NA:Fd Perce;‘t‘;ge
more), but needed the least amount of space (2.9 milliga——ritution pe e mirl‘“‘j;: feere
NASF). The other doctorate-granting institutions fell i

R 143 285 20
between. They needed 20 percent more space or 6.9 mil-
lion NASF. Doctorate-granting................| 136 26 19

Top 100 in research
ditures................ 101 19 18
ConDITION oF S&E ReseArRcCHSPACE o TS s . "
Over a third (39 percent or 56 million NASF) of the ,
_Nondoctorate-granting...........] 7 3 42

S&E research space at research-performing institutior .
— L KEY: NASF = net assignable square feet.

was rated as “suitable for the most scientifically com

petitive research.” The proportion of research space NOTE: Components may not add to totals due to rounding.
this condition did not differ among the different types o
research-performing institutions. The top 100 institution
rated 39 percent or 39 million NASF of their researcl
space this way. Similarly, other doctorate-granting

SOURCE: National Science Foundation/Division of Science Resources
Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.

Table 2-4. Institutional assessment of the quality and condition of

science and engineering research space by institution type: 1998

Suitable for the
most scientifically
competitive Effective for Requires
research most levels major Requires
Institution type in the field of research renovation replacement
Percentage of space
Total oo 39 38 18 5
Doctorate-granting................. 40 38 18 5
Top 100 in research

expenditures................ 39 37 19 5
Other.....coceviviiiiiiic, 41 41 15 4
Nondoctorate-granting............ 32 37 26 5

NOTE: Components may not add to totals due to rounding.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific
and Engineering Research Facilities at Colleges and Universities.
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compared with 15 percent or 5 million NASF). ¢ The medical sciences in medical schools contained
Nondoctorate institutions reported that 26 percent of their 4.6 million NASF of research space in this
research space required major renovation. condition;

There was general consistency among the different * Engineering contained 4.3 million NASF; and
types of institutions regarding the proportion of S&E re-
search space requiring replacement: 5 percent of the S&E
research space at the top 100 and nondoctorate-granting
institutions (5 million and 0.4 million NASF, respectively) Since 1988, the amount of research space requiring
was assessed as needing replacement, and 4 percepi af, renovation or replacement has increased in all but
S&E research space at other doctorate-grantinge sgr field (mathematics). Five fields have experi-
institutions (1 million NASF) needed replacement. o004 an increase of 100 percent or more in the amount

of research space in this condition over the detade:

The physical sciences contained 3.9 million
NASF.

AMOUNT oF S&E RESEARCHSPACEIN

EacH BELD REQUIRING ETHER MAJOR e The social sciences have experienced a 147-per-
centincrease in research space in need of renova-
RENOVATION OR REPLACEMENT tion or replacement (from 0.30 million NASF to
Research-performing institutions reported 33.0 mil- 0.74 million NASF);

lion NASF of S&E research space in need of major ] ] ) ]
renovation or replacement in 1998. This represents almost * 1 he medical sciences outside medical schools
one quarter (23 percent) of all S&E research space. The ~ Nave experienced a 125-percent increase in
amount of research space in this condition has increased ~ '¢Search space in this condition (from 0.8 million
continuously since 1988, when 17.7 million NASF NASF to 1.8 million NASF);

(16 percent) of all S&E research space needed major

. » The earth, atmospheric, and ocean sciences have
renovation or replacement.

experienced a 111-percent increase (from

Consistent with all previous surveys, in 1998, the 0.9 million NASF to 1.9 million NASF);

agricultural sciences was again the field with the greatest «  The agricultural sciences have experienced a
amount of research space in need of major renovation or 108-percent increase (from 3.6 million NASF to
replacement. Of the 25 million NASF of S&E research 7.5 million NASF); and

space in the agricultural sciences (table 1-6), almost a

third (7.5 million NASF or 30 percent) was assessed as * The biological sciences outside medical schools
requiring major renovation or replacement (table 2-5). have experienced a 100-percent increase (from
This relatively large need is concentrated in a small 2.4 million NASF to 4.8 million NASF).

number of institutions. Only 16 percent of all research- _ _ _
performing institutions have research space in the TWo other fields have experienced a near doubling
agricultural sciences (table 1-5), and more than half 8f research space in need of major renovation or

these institutions (55 percent) reported inadequalf@Placement since 1988. In engineering, research space
research space in this field (table 2-1). in this condition grew from 2.2 million NASF to 4.3 mil-

lion NASF (a 95-percent increase), while research space
At the time of the survey, the research-performin@] this condition in the medical sciences in medical
institutions indicated that more than 3 million NASF ofchools grew from 2.4 million NASF to 4.6 million NASF
research space in four other fields required majé® 92-percent increase).
renovation or replacement:

- . . . . 15 i - i
. The biological sciences outside of medical Data in table 2-5 have been rounded to one degmal plage. In

. - . rder to calculate meaningful percent changes over time, data in the
schools contained 4.8 million NASF in need Ofext for some fields are presented as rounded to the second decimal
major renovation or replacement; place.
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Table 2-5. Trends in the amount of science and engineering research space requiring

major renovation or replacement by field: 1988-98

Field 1988 1990 1992 1994 1996 1998
NASF in millions
Total...oooviiiiiiic 17.7 18.0 19.4 21.7 25.2 33.0

Biological sciences—

inside medical schools.............. 1.0 1.2 1.6 1.6 1.6 1.9

outside medical schools............ 24 25 2.6 3.2 34 48
Physical sciences.............c.......... 2.9 2.7 24 31 34 39
Psychology........c..ccovvveeiiriennna 04 04 0.3 04 0.4 0.6
Social SCIENCES........ccovvveeiiirens 0.3 0.3 04 0.3 0.5 0.7
Mathematics...........ccccoevvveernnennn. 0.1 0.1 0.1 0.1 0.1 0.1
Computer sciences............c........) 0.2 0.1 0.1 0.1 0.2 0.3
Earth, atmospheric, and

0C€an SCIENCES.........ccvvvrernnnn.. 0.9 0.9 0.8 1.3 1.3 1.9
Engineering..........ccocvevvvveeinneens 2.2 2.6 2.3 3.2 4.0 43
Agricultural sciences..................... 3.6 4.6 5.2 4.4 53 75
Medical sciences—

inside medical schools.............. 24 1.9 2.7 29 3.6 46

outside medical schools............ 0.8 0.9 1.0 1.0 1.5 1.8

KEY: NASF = net assignable square feet.

NOTE: Components may not add to totals due to rounding. The total includes other sciences.

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering
Research Facilities at Colleges and Universities.

Between the last survey (1996) and the current one,
the amount of research space requiring major renovation
or replacement increased by 40 percent or more in six

fields:1®

* Inthe computer sciences, it increased by 100 per-

cent (from 0.16 million NASF to 0.32 million

NASF);

* In psychology, it increased by 55 percent (from

0.40 million NASF to 0.62 million NASF);

16 |bid.
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In the social sciences, it increased by 48 percent
(from 0.50 million NASF to 0.74 million NASF);

In the earth, atmospheric, and ocean sciences, it
increased by 46 percent (from 1.3 million NASF
to 1.9 million NASF);

In the agricultural sciences, it increased by
42 percent (from 5.3 million NASF to 7.5 million
NASF); and

In the biological sciences outside medical schools,
itincreased by 41 percent (from 3.4 million NASF
to 4.8 million NASF).
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